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Abstract 
Bao, X., A constructing method of a class of SIDS(n), Discrete Mathematics 120 (1993) 2333239. 
For every integer n> 16, nr0 or 1 (mod4), this note gives a method to construct a symmetric 
inseparable double square of order n. 
Some results about the existence of symmetric inseparable double squares (SIDS) 
are known, but how to construct an SIDS in general remains unsolved. 
We give here a construction method for a class of symmetric inseparable double 
squares of order n (SJDS(n)), where n=O or 1 (mod4), and n3 16. We shall use the 
terminology and notations of [l, 21, but here the couples in the squares used in our 
construction are ordered. 
Let 
111 
‘= 
43 22 14 31 
24 41 33 12 ’ 
B= 
132 13 21 441 
23 41 34 12 
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Let 
(a 11, 41) (a129 Ql) ... Hill %I) 
(&I, aI*) (ax, %2) ... hl, %A 
. . . . . . . . . . . . 
be a symmetric separable double square of order m, then each row and each column of 
Y is a permutation. According to the definition of double squares, each one of these 
permutations has only one l-cycle -and no 2-cycle. 
Let M=((Q, cij)mxm be an m x m array, as in [2], we define 
(4 b)M=((aaij,bcij))mxm 
M’= 
(Cl12 a111 (c21,azJ ... (Cml, %l) 
(Cl23 u12) (c22, u22) ... kn2~ um2) 
. . . . . . . . . . . 
(c lm3 u,,) (CZm, u2,) ... (Gm umm) 
In the following discussion, “a and b (both a and b must be in the same column (or 
row) of Y) are (not) in the same cycle” means “u and b are (not) in the same cycle of the 
permutation associated to the column (or row) which both a and b are in”. 
Without losing generality, we may assume a 2 1 = a 1 3, under this assumption, we give 
our method: 
(1) If a23 and ui3 are in the same cycle, then let 
M=((aij, aji)Xij)mxm (1 fi,j<m) 
where 
Xij = 
r A i,j=2 or i=j=2, 
B i=l,j=2, 
B’ i=2,j=l, 
C i=l or 2, j=2, 
c C’ j=l or 2, i=2. 
(2) If u23 and aI3 are not in the same cycle, we can also assume us2 and ui2 are not 
in the same cycle, let 
M=((aij, aji)Xij)mxm (1 <i, j<m) 
where 
B j=2, uij and ~12 are in the same cycle, 
B’ i= 2, uij and ~21 are in the same cycle, 
Xij = D j= 3, Uij and aI3 are in the same cycle, 
D’ i=3, uij and uJ1 are in the same cycle, 
A in the other cases. 
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It can be verified that M is a symmetric double squares of order 4m. 
Now we prove M is an inseparable double square. 
(1) If uz3 and ui3 are in the same cycle, for convenience, we let aI2 =a, uzl = b, 
a31 =c. Under this assumption, set {a13, a31} n (az3, u~~} has three cases: 
Case 1: {a,3,a3,}n(a23,a32)=~ 
In this case, ~123 = c, let a32 = d, then the part 
h2, a21P (R3> a31M 
(a23, a32)C’ 
of M is as shown in Fig. 1. 
Suppose M can be separated into two latin squares L,, and L2, then from the first 
column of (a, b)B, 
Ul 
b3 
b4 
a2 
must be on the same latin square, say L,, noticing the order of the two symbols that 
constitute the cell of Y, we may assert that in the first row of (a, b)B, a3 is on L1, thus 
we see that the bl that is in the (1,1) cell of (b, c)A and the b4 that is in the (4,4) cell of 
(b, c)A are on L1. Because the bl, which is in the (1,1) cell of (b, c)A, is on L1, so the cl 
that is in the (2,l) cell of (c,d)C’ is on L1, and so is the c3 that is in the (1,1) cell of 
(c, d)C’, thus the dl, which is in the (1,4) cell of (c, d)C’, is on L1. In this case, the two 
~4’s on the twelfth column of M would be on L1, that is a contradiction. 
al a3 a2 a4 
b3 bl b2 b4 
a2 a4 a3 al 
b3 bl b4 b2 
al a3 a4 a2 
b4 b2 b3 bl 
a2 a4 al a3 
b4 b2 bl b3 
bl b3 b4 b2 
Cl c4 c2 c3 
b4 b2 bl b3 
c3 c2 c4 cl 
b2 b4 b3 bl 
c4 cl c3 c2 
b3 bl b2 b4 
c2 c3 cl c4 
c3 c3 c4 c4 
dl d2 d2 dl 
cl cl c2 c2 
13 d4 d4 d3 
c2 c4 cl c3 
12 d3 dl d4 
-4 c2 c3 cl 
14 dl d3 d2 
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Case 2: {a139 %> f- (a23 
In this case, aj2 =b, let ,~-~~t~en the part 
(a 123 a21P (a13, %,)A 
(a233 %2)C’ 
of M is as shown in Fig. 2. 
Suppose M can be separated into two latin squares L1, L2, assume the al, which is 
in the (1, 1) cell of (a, b)B, is on L1, then the bl, which is in the (1, 1) cell of (b, c)A, the 
b4, which is in the (4,4) cell of (b, c)A, are on L1. From the fact that the bl (which is in 
the (1,l) cell of (b,c)A) is on L1, we can assert that the bl (which is in the (1,4) cell of 
(d, b)C’) is also on L1. Suppose the cycle of the third column on Y which the aI3 is in is 
( 
d b ... e f 
b c ..’ f d 1 
then on the one hand, because the bl (which is in the (1,4) cell of (d, b)C’) is on L1, we 
conclude that the d4, which is in the (4,4) cell of (A d)A, is on Li; on the other hand 
because the b4 (which is in the (4,4) cell of (b, c)A) is on L1, we conclude that thef4, 
which is in the (4,4) cell of (f, d)A, is also on L1, this is impossible. 
Case 3: {a13, k}n{a2,, k> =@ 
Because the two l’s in the first column of A are all in the (1,1) cell, and the two 4’s in 
the fourth column of A are all in the (4,4) cell, u23 and aI3 are in the same cycle, we can 
similarly get a contradiction as above. 
al a3 a2 a4 
b3 bl b2 b4 
a2 a4 a3 al 
b3 bl b4 b2 
al a3 a4 a2 
b4 b2 b3 bl 
a2 a4 al a3 
b4 b2 bl b3 
Fig. 2. 
bl b3 b4 b2 
cl c4 c2 c3 
b4 b2 bl b3 
c3 c2 c4 cl 
b2 b4 b3 bl 
c4 cl c3 c2 
b3 bl b2 b4 
c2 c3 cl c4 
d3 d3 d4 d4 
bl b2 b2 bl 
dl dl d2 d2 
b3 b4 b4 b3 
d2 d4 dl d3 
b2 b3 bl b4 
d4 d2 d3 dl 
b4 bl b3 b2 
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(2) If uz3 and aI3 are not in the same cycle, a a2 and ai2 are not in the same cycle, for 
convenience, we assume a, 2 = a, a2 1 = a 1 3 = b, a3 1 = c, then the part 
(42, a21Wl2 (43, a3lKl3 
of M is as shown in Fig. 3 
Suppose M is separated into two latin squares L, and L2, let the bl that is in the 
(2,2) cell of (a, b)B be on L1, then the a4 (which is in the (4,2) cell of (a, b)B) is on L1, 
thus the bl, which is in the (2,l) cell of (b, c)D, is also on L1, contradiction. 
Now we give the construction method of SIDS(4m+ l), ma4. 
Let 
M be an SIDS(4m), which is constructed by the above described method. 
Write 
A 11 (a 11, all)Al 
A 22 6222, a22Ml 
n;i= 
A mm (ammy amm)A1 
(a 119 all)Ai (~22, a22)Ai (amm, a,,)A; zz 
which is obtained by adding the ‘edge’ 
(all, all)Al 
(~229 a22Ml 
(ammy ammM1 
hl, allM> (~22, a22Mi (amm, G,JA’I zz 
al a3 a2 a4 
b3 bl b2 b4 
a2 a4 a3 al 
b3 bl b4 b2 
al a3 a4 a2 
b4 b2 b3 bl 
a2 a4 al a3 
b4 b2 bl b3 
bl b3 b2 b4 
bl b3 b4 b2 
b2 b4 bl b3 
Fig. 3. 
238 A’. Bao 
to M and substitute (aii, aii)A in M with Aii (i= 1, 2, . . . , WI), where 
Aii = 
aiil 2 Z 
aii 1 Uii4 Uii2 
aii4 Uii2 Uiil 
Z aii2 aii4 
aii2 aii4 aii3 
Z Uiil Uii3 
Uii3 Z Z 
Uii2 Uii3 Uiil 
Uii2 
Uii3 
Uii3 
z 
Uii 1 
Z 
Uii4 
Uii4 
then A? is an SIDS(4m + 1). 
Because there is no symmetric separable double square of order 6, the above 
method cannot construct an SIDS(24), but in this case, a method has been given 
in [2]: 
Let 
E= 
then 
dc bb uf ue df ce 
eu fe dd bc ac 
fc fd da cb ee ub 
ed ec db cu bu ff 
is an SIDS(24). 
Write 
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Aii = 
Ai= 
ia ic ib ie ib ic 
ia id if Z id Z 
id ib ia ia if ic 
ic ib ie Z Z ie 
if ie ic ia ib id 
ib ia ic if Z Z 
Z Z if id ic ib 
ie ia ia id if ie 
id Z Z if ie ia 
ib if ib ic ie id 
Z ie Z ie id if 
ic ic id ib ia if 
ie 
if 
id 
if 
id 
ie 
ib 
ic 
ia 
ic 
ia 
ib 
- 
then M is an SIDS(2.5). 
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